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plasma etching and crystal growth vacuum chambers and a transfer 
chamber between them. Manufacture of a semiconductor laser is also 
claimed 
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SEMICONDUCTOR LASER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor device for achieving a 
clean machining interface and a semiconductor 
manufacturing device and at the same time a reliable 
method for manufacturing a semiconductor laser for 
suppressing optical damage and can reduce 
manufacturing cost in a process for performing ECR 
plasma etching and MOCVD groNArth continuously. 

SOLUTION: A wafer whose SiON film is subjected to 
patterning so that the oscillation end face part of laser can 
be opened is set to a preparation room 6 and is 
introduced to an ECR plasma etching chamber 7 through 
a wafer carrying room 10 in highly clean hydrogen 
atmosphere, thus forming the oscillation end face of laser. 
After etching is completed, nitriding treatment is 
successively performed and a surface nitriding layer 4 
which becomes a protection layer is formed. After the 
nitriding treatment, the pressure in the ECR plasma 
etching chamber 7 is returned to atmospheric pressure 
by hydrogen purging and the wafer is introduced to a 
MOCVD chamber 8 through the wafer carrying room 10, 
thus performing the regrowth of AIGaAs layer 5 which is a 
window layer. 
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^^mmi::k^iz^i^t:it^j:<mmLXJ^i^^^iy\)l 
^^i'no:itmm^j:-Mro^zx^m.X'$y?>, 

[0021 ] :^-nra-bxim^my'^xmm(^mm2 
iz^^Lfzmmmmm^mi^u-^t:mtthmmm 

3, 04COV^TiiBJ-ri>. f*ijixtr;5'^ri^^;U 
^;R'!7XyM±{cm§iX'tSi ON^^2S:, U- 

^(r)mmmt^j:h^^^mn-thXoiz^-^i!^--y-/ 
L. zix^:mmmeiz-b-yhth. mmmet^:^^^^ 

*)tiiim9ti<7m^'^-i^^ixfzm, •^x^NiSiMMl 
t^AtXEC Rr 7XVX ^y^yy^^r y^N'- 7^A 
-^x^N^mi Ot{i*S*>'«*&§n-Cj3 0. 
E:>]{±:^ffit;'*>'i>. ECRT-^Xvx-yf-yj/f-A-y 

^•^-7iinmmMmztm^ixx\>^hi)K 'y:j^^^mm 

(7)mmit'<^x:kmimmf¥yiim^m%'i'X'rrt s j: 
a izm^^tixi^i. ^mx'imm:^m^:m\'^fzi}\ 

[0 0 22] ECRr^X-ex •y^y^^^y^'x 

-7$^ro-feX£E^J (0. l — lmTorr) tX'M^B\^ 
L. ECR7'7X-7X.yf-y7'<7)#ffi5rffl\.^Tx-yf-y 

m4im!&i-?>. z<^-^<r>ro-bxi:nofzibi,z^ e 
C R r 7X-7X -y ^ y ^f-v y> N'- 7 tix •/ ^y:/if:^ 
fcNz Xfxti&^A-C#l>J;3C«fig$iiToi.. g-fb 
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^imtfc^k. ECRT-^XVX xf-y^^f-^WN'- 

xyNjSJI^l 0S-ig*LTMOCVD^^yA--8{cS 
A$tL, mMT;ib I.AlGaAs«5 OS^ft^^^ft)*! 
::O^<0^*E^|{i5 0~l 5 0Ton-C-fcl), MO 

[0023] ^j^^^ms^iM^ h y^^jit-thmk 

iim-t&cDimmxh'o . -nra^^'.mmtbx^ 
{ctiUfflWT'^ii, ^mmcommx'ii. mMi,ttKxi^ 

L*»tx.y^y^^j!!ML^S. M^r^XvtcJ; 
CI12] ::ol6BB(OllMOJ^.^lijJ:t;2t'J)l.i|^ 

[113] z.ffmm%%m%2xhh^wu-^ 

(rm^iMkm-mxh^. 

[04 ] ^cmwmk(mmxhh--WTu^x 



[051 t^<7)^H^^gjiij£#f^!P-Hf iO-jJiJS-^-f 

[116] Wf=.(n-%ru^x^wr>'m^^^-fmx'h 
I. 

[08] Vi^(7)-nraAzxcr,^m^immthtzlsb 

(Dmxhh. 

1 W-if^ijaXtr:J'dj.5^-^;p,^xA, 2 S i ON 

3 yN-i?-:xy^'^pgp, 4 SffiM^t^. 5 A 
IGaAsl, 6 m^m, 7 ECRT^XvXy^ 
y:/^-^ 8 MOCVDf-A'i'^N'-, 9 -^X 
VNBXOajLS. 10 -^xyNms. 1 1 n-GaA 
sS^, 12 n-Alo.48Gao.52As, 13 Stt 
il(TQW),14 P-A l|,.48Gao.52As, 1 5 

P-A 1 o.esGao.ssAs (ESL) , 1 6 p-G 
aAs, 17 SiN^, 18 n-Alo.7Gao.3 
AsHSST'D-y^'l, 19 p-GaAs. 20 p- 
GaAs3>-:5'^' 2 1 p-GaAs,22 n 
-GaAs, 23 p-Alo.33Gao.67As, 24 
P — A 1 0. 08 Gao. 92 A s , 25 n— Alo.ssGa 
o.btAs, 26 n-GaAs, 27 ^^^ffl. 28 

Tyh'-rAlo.4 Gao.6 As, 3 1 U—fm^ 
xt^'^v^;P'>xyN, 3 2 ^mm. 3 3 AlGa 
As. 
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